The role of various types of lattice flaws is discussed in their bearing on melting and crystal structure. Freezing point determinations on lattices of a single molecule indicate the presence of such flaws in the crystals of polymethylene compounds. Freezing point determinations on composite lattices of ketone + paraffin and ketone + ketone emphasize the importance of the rotation of the group for melting, and indicate that lattice holes are easily formed, without marked lowering of the freezing point. Ordered composite lattices are formed when the number of holes does not exceed 12 % of all the methylene groups.
T he p o te n tia l energy curves involved in p ro to n tra n sfe r reactio n s are discussed, w ith special reference to th e b a se :c ataly sed p ro to tro p y o f ketones. T he assu m p tio n o f covalent binding th ro u g h o u t is in a d e q u a te to acco u n t in d etail for th e relatio n s observed betw een basic stre n g th a n d c a ta ly tic pow er. A p p ro x im ate calculations from first principles show t h a t th e ionic s ta te m a y well be o f im p o rtan ce in th is ty p e of reaction, a n d th e energy curves c o n stru c te d on th is basis give a m u ch m ore satisfacto ry p ictu re o f th e ex p erim en tal facts. T he field em ission p a tte rn s from m e ta l p o in ts show a n electron d istrib u tio n w hich can be re la te d to th e c ry sta l la ttic e o f th e m etal. Surface ato m s are m obile a t re la tiv e ly low te m p e ra tu re (th e a c tu a l te m p e ra tu re being d ep en d en t on th e n a tu re o f th e m etal). O wing to th is m o b ility , th e p o in t is able to assum e a shape o f m in im u m free energy d eterm in ed b y th e surface forces. T his shape is th e norm al eq uilibrium form a t all te m p e ra tu res in th e absence o f e x tern al forces. I t m a y be a rou g h ly spherical surface w ith slight flats o r hollows.
I f an ex te rn a l field is applied, th e surface ato m s can be m ad e to pile u p over v ario u s p a rts o f th e surface. T he degree o f surface m odification is a fu n ctio n o f th e s tre n g th o f th e app lied field a n d o f th e te m p e ra tu re . T he surface th e n is ro u g h ly spherical w ith slight hollows or elevations a b o u t 25 ato m s in h eight. T he surface can be frozen into-a n y m odification b y m a in tain in g th e field an d reducing th e p o in t te m p e ra tu re so th a t m o b ility ceases.
T he flash-over phenom enon in high v acu u m is discussed, a n d a n ex p la n a tio n offered.
Two methods have been used to measure the activity of chloroplasts isolated from Stellaria media, (a) the measurement with haemoglobin of oxygen produced from ferric oxalate, ( b) the measurement of the rate of reduction of methaemoglobin in the presence of atmospheric oxygen, the methaemoglobin itself being reduced by the ferrous iron produced. The chloroplasts after isolation show a progressive fall in activity, approaching zero in 3-6 hr. Four different strains of the plant were grown which showed differences in the stability of the chloroplasts after removal. The Q0f measured as rate of oxygen production calculated on the basis of dry weight of leaf is about 20. The Q0i measured as rate of methaemoglobin reduction generally appeared less as the reduction of methaemoglobin by ferrous iron is relatively slow. The reduction of methaemoglobin in presence of ferric potassium oxalate has been studied quantitatively from the point of view of iron, methaemo globin, and chloroplast concentration. This pap er exam ines q u a n tita tiv e ly th e behaviour of nitrogen gas em itting th e after-glow, under v aried conditions. T he in teg rated light em itted u n d er th e m ost favourable conditions has been m easured as 3-18 candle-sec. per c.c. o f nitrogen, th e (rarefied) nitrogen being reckoned as a t N .T .P . T he n um ber o f q u a n ta em itted is estim ated as ab o u t 1-3 x 10~3 of th e n um ber of molecules p resent.
I t is concluded, in agreem ent w ith K neser, th a t th e ad d itio n o f unexcited nitrogen to glowing nitrogen increases th e (instantaneous) emission. I t was found th a t a fivefold increase of to ta l pressure produced a b o u t a fivefold increase of brightness. These tests were carried o u t a t v ery low lum inous intensities, w hen th e spontaneous decay was negligible during a n experim ent. I f th e active gas contained in 1 1. of w eakly glowing nitrogen is allowed to diffuse quickly into a n additional 1 1. volum e of n itrogen, so as to d ilute it b y half, th e candle pow er p er u n it volum e is reduced a b o u t 4-3-fold. T his is a fair approxim ation w ith th e value 4, w hich w ould be expected if th e reaction were bim olecular as regards active nitrogen, an d is in agreem ent w ith th e conclusion w hich has generally been draw n from observation on th e ra te o f decay of th e lum inosity in closed vessels.
T he effect of com pressing th e glowing gas has been re-exam ined, using a solid piston m oving in a cylinder. I t is now found th a t w ith th e im proved arrangem ents th e brightness varies as th e inverse cube of th e volum e. This is th e logical conclusion from , an d confirm ation of, th e previous ex perim ents in w hich th e concentration of (1) th e in ert nitrogen, a n d (2) th e activ e nitrogen, are sep arately varied.
A fu rth e r te st was to ex p an d th e glowing gas in to a doubled volum e w hich was carried o u t b y lettin g it pass in to a su p p lem en tary exh au sted vessel. T his w as expected from th e previous resu lt to reduce th e in ten sity 8 tim es, b u t in fact d id n o t reduce it m ore th a n 7 tim es. T he gas was therefore som ew hat b rig h ter a fte r th e expansion th a n h a d been expected. M ost sources o f error w ould have th e opposite effect, an d th ere is a n o u tstan d in g discrepancy in th is result.
The effect of tem p eratu re on th e n itro g en after-glow is exam ined q u an titativ ely , m aintaining th e cooler an d h o tte r portions in pressure equilibrium . Cooling to liquid air tem p eratu re, for instance, increases th e brightness som e 80 tim es. M ost, b u t n o t all, of th is is due to th e add itio n al co ncentration. A ssum ing (in accordance w ith th e com pression experim ent) th a t th e brightness is as th e cube of th e concentration, an d correcting th e results to uniform concen tration, it is found th a t over th e range exam ined th e brightness varies as T -0'64 w hen T is th e absolute tem p eratu re.
T he positive te m p eratu re effect on o rd in ary chem ical reaction corresponds to som ething m ore like T+100. I t is show n th a t pieces of sheet gold, copper, silver, or ^platinum m ay be m ade red h o t or even m elted b y exposing th em to active nitrogen produced in a low pressure discharge. The nitrogen gives u p its energy to* th e m etal, w hich rem ains u n acted on. This phenom enon is applied to m easuring th e energy o f active nitrogen, draw ing a know n q u a n tity of gas th ro u g h th e a c tiv a tin g discharge a n d th e n over th e m etal, an d m easuring th e energy lib erated on th e la tte r.
T he am o u n t o f energy collected from th e gas was surprisingly large, a n d is difficult to reconcile w ith existing theories o f th e n a tu re of active nitrogen. I n som e cases th e energy w as as high as 10 eV for every molecule o f nitrogen th a t passed th ro u g h th e discharge. T his q u a n tity o f energy can w ith difficulty be accounted for by dissociation, even if it occurred to th e e x te n t of 1 0 0 % . T he energy ra d ia te d as after-glow u n d er favourable conditions is only o f th e order of 10-3 of th e energy collected b y th e m etal. A description is given of experim ental m ethods w hich have been developed for th e investigation of infra-red an d of R am an spectra a t th e tem p eratu re of liquid nitrogen. T he infra-red spectrom eter is essentially th e P fund-B am es ty p e b u t it has been found possible to dispense w ith th e fore-prism and to separate th e over lapping orders from th e grating b y m eans of filter sh utters. The spectrom eter is used as a m onochrom ator so th a t rad iatio n only enters th e absorption cell after it has been through th e diffraction train . The absorption cell has been designed so th a t it m ay be used for high as well as low tem peratures. The ap p aratu s for th e R am an effect is a m odification of th a t introduced b y De H em ptinne, being especially suitable for th e exam ination of sm all quantities of m aterial. T he infra-red absorption spectrum o f solid hydrochloric acid has been o b tain ed a t th e tem p eratu re of liquid n itrogen (i.e. ap p ro x im ately tw e n ty degrees below its tran sitio n point) in th e region o f th e fu n d am en tal frequency. T he results o btained agree in general w ith th e earlier observations o f H e ttn e r a n d disagree w ith those o f Shearin who rep o rted discrete ro ta tio n lines. T he do u b let b a n d observed b y H e ttn e r has been resolved into tw o sep arate b ands w ith m ax im a a t 2701 a n d 2744 cm .-1 an d indications of a th ird b an d w ere o btained. Some fine stru c tu re , very different from th a t rep o rted by Shearin, w as observed on each of th e tw o b ands, w hich w ere unsym m etrical in shape, being steeper on th e low frequency side. T he R a m a n spectrum was o btained a t th e sam e te m p e ra tu re a n d also show ed a d o ublet stru c tu re in c o n trast to earlier observations a t higher te m p eratu res w hich h a d given only a single line. T he m axim a of th e tw o R a m a n lines lay a t 2709 an d 2759 cm .-1. T he explanation of this doubling is to be sou g h t in th e m an n er in w hich th e hydrochloric acid molecules associate in th e solid sta te , since th e alte ra tio n in th e fu n d am en tal frequency from th a t found in th e gaseous s ta te shows th a t stro n g in teractio n m u st exist. The absorption due to th e fu n d am en tal frequency o f deuterochloric acid was observed und er th e sam e conditions. H ere th ree m ax im a were observed a t 1965, 1982 an d 1992 cm .-1 an d indications of m ore stru ctu re. These results show th a t th e association of HC1 an d DC1 m olecules in th e c ry stal below th e tran sitio n tem p e ra tu re can pro b ab ly tak e place in several different w ays. Such a conclusion is in agreem ent w ith th e X -ra y investigations w hich revealed a sy m m etry so low th a t th e crystalline stru c tu re could n o t be determ ined. T he kinetics o f th e m u ta ro ta tio n o f rep resen tativ e reducing sugars from th e pentose, hexose an d disaccharide series h av e been in v estig ated polarim etrically over wide tem p eratu re ranges in aqueous solution.
T he dependence o f th e velocity coefficient, k, upon tem p eratu re, T, is fairly well reproduced b y an eq u atio n of th e form In k = C + E, th e energy of a ctiv atio n a t th e absolute zero, is found to be some 6000 cal. g reater th a n th e a p p a re n t value afforded b y th e A rrhenius eq u atio n a t room tem p eratu re. J / R has a value of -10, w hich is identified as th e nu m b er o f oscillators co n trib u tin g to th e activ atio n . T he co n stan ts C, J a n d E of th is eq u atio n are discussed, w ith reference to various reactions, in term s of a th eo ry o f unim oleeular reactions in solution. This p a p e r is a co n trib u tio n to th e long co ntinued researches on th e D orset Lias b y W . D . L ang, F .R .S ., who collected th e described m aterial.
Foraminifera from the Green
Some 700 m o u n ted specim ens from th e Low er Lias (davoei zone), o f th e D orset coast have been studied. T hey are ascribed to six fam ilies, tw e n ty genera, an d fifty-five species; o f these, eleven genera a n d forty-five species belong to th e fam ily L agenidae. One genus a n d species, Carixia langi, an d one o th er species, Lagena davoei, are described as new , an d tw o new nam es are proposed to replace invalid nam es.
T here were stu d ied for com parison certain of th e few described English Lias faunas, some described F ren ch a n d G erm an m aterial, an d a nvimber of well preserved b u t undescribed faunas from various Lias horizons an d different English localities. This has yielded provisional evidence o f th e zonal ranges o f th e D orset species. Some form s of Frondicularia were found to provide useful horizon m arkers.
A te n ta tiv e correlation is given of th e zoning o f th e Lias by various au th o rs of papers on Lias F oram inifera; th ere are notes on th e horizons of some described Lias faunas, a n d a review of previous w ork on B ritish Lias Foram inifera.
S tu d y of Ju rassic F o ram inifera has been co m paratively neglected for m an y years, though th ere is a recen t G erm an revival. Some lengthy synonym ies are therefore necessary. C ertain ill-know n form s are discussed in d etail; th e y were inadequately described an d figured, so th a t th e y have h ith e rto been w rongly placed. I t has th u s been possible to rectify th e system atic position or sta tu s of th e genera In volutina, Problematina, an d Bullopora. T he appearance in th e Lias of B olivina a n d Plectofrondicularia is dem onstrated, genera usually s ta te d n o t to occur in rocks of age earlier th a n th e Cretaceous.
Foram inifera th riv e d in some of th e Lias clays in w hich th eir shells are well preserved. T here was a rap id evolution of new types, p articu larly of th e predom inating Lagenidae. I n th is fam ily th ere appears to be wide variatio n w ithin some of th e groups, w here n eith er " species" nor even " g e n e ra " are sharply defined.
The bulk of th e p ap er is ta k e n up b y th e system atic description of th e Foram iniferal fa u n a ; all th e recorded form s are figured.
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Inner excited states of the proton and neutron. B y W. The present m eson th eo ry exhibits a num ber of serious difficulties if applied to the interactio n of fast mesons w ith nuclear particles. In order to avoid these difficulties th e following hypothesis is m a d e : Charge and spin of a proton an d neu tro n shall be capable of assum ing higher q u an tu m states. Thus particles shall exist w ith ap p ro x i m ately protonic m ass an d w ith charges + 2e, -e, etc., and also w ith spins 3/2, 5 / 2 . . . . I t is assum ed th a t th e lowest of these higher states have excitation energies which tu rn o u t to be of th e order of m agnitude of 20 MeV. The higher spin sta te s are introduced in th e w ay of a simple model, nam ely th a t of a ro ta to r w ith half-integer an g u lar m om entum . The th eo ry is essentially non-relativistic w ith respect to th e h eav y particle.
T he th eo ry leads to th e following re s u lts : (i) T he cross-section for scatterin g o f m esons b y a h eav y p article is sm aller b y a n order o f m agnitude th a n according to th e form er th e o ry (an d in q u alita tiv e agreem ent w ith experim ents) a n d does no longer increase w ith energy. T hus no m ultiple showers are to be expected in th is th eo ry .
(ii) T he anom alous m agnetic m om ents of th e p ro to n a n d n e u tro n diverge only logarithm ically an d , if th e th e o ry is lim ited to energies sm aller th a n th e re st energy o f th e p ro to n , are in reasonable agreem ent w ith th e experim ental values.
(iii) The influence o f th e higher sta te s on th e n u clear p o ten tials resu lts in a deepening o f th e p o ten tials a t sm all distances. E v e n w ith o u t introducing n e u tra l m esons th ere is stro n g a ttra c tiv e p ro to n -p ro to n p o te n tia l a n d it is discussed w h eth er th e p ro to n -p ro to n scatterin g d a ta can be explained w ith o u t th is h y p o th etical particle.
(iv) T he d eviation from th e Coulom b law for a p ro to n derived from th e form er m eson th eo ry is m uch sm aller in th e new th eo ry , w hereas for th e ph o to -d isin teg ratio n o f th e deuteron th e characteristic m eson effects are ex pected to be even m ore m ark ed .
T he possibilities for observing th e new p articles are discussed. I t is p o in ted o u t th a t it would have been unlikely h a d th e p articles been discovered in a n y o f th e experim ents w hich h av e been carried o u t u p to th e presen t. Y et, one tra c k published b y A nderson an d N edderm eyer, w hich can n o t be due to a n y o f th e know n particles, is te n ta tiv e ly in te rp re te d as due to a p article w ith charge 2e a n d protonic m ass.
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T he succinic dehydrogenase-cytochrom e system , even in th e cell-free colloidal p re p a ra tio n , behaves like a tru e resp irato ry system o f th e cell, show ing th e high c a taly tic a c tiv ity an d being affected b y all th e inhibitors in th e sam e w ay a n d to th e sam e degree as th e respiration o f in ta c t cells. T he efficiency o f th is system depends n o t only on th e in teg rity of all its com ponents b u t also on th a t o f th e colloidal stru c tu re w hich supports th em an d assures th e ir m u tu a l accessibility. T he p a p e r deals w ith th e properties o f each of th e com ponents of th e system a n d w ith th e m echanism o f th e ir interactions. The therm odynam ic p roperties o f degenerate a n d non-degenerate B ose-E instein gas in th e com pletely non-relativistic a n d th e com pletely relativ istic cases are derived. T he relativistic degenerate case o f B ose-E instein sta tistic s corresponds to black-body rad iatio n . T he properties a n d th e possibility of th e existence of non degenerate rad iatio n are discussed. (а) Increase o f pressure causes th e sep aratio n o f th e u p per an d lower lim iting concentratio n of sensitizer to increase from zero, to a m axim um value a t th e inversion pressure. Above th is pressure th e u p p er lim it decreases an d th e lower lim it increases linearly w ith increase of pressure. T he induction periods o f H 2-Oa-NOa m ixtures o f c o n stan t N 0 2 co n ten t decrease rap id ly w ith increase of pressure, approaching a sm all value asym totically.
Bose-Einstein statistics and degeneracy. B y D . S . K o t h a r i
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(б) All foreign gases lengthen th e induction periods a n d eventually quench th e ignition o f a n explosive m ix tu re o f H 2-0 2-N 0 2 o f co n stan t com position. T he order o f efficiency of th e n o n -re a c tan t gases in lengthening th e induction periods is C 0 2> N 2> A = H e, w hereas th e order of efficiency in quenching ignition is C 0 2 > H e > N a > A.
(c) The in duction period a t th e u p p er lim it alw ays exceeds th e induction period a t th e lower lim it. T he reverse is tru e of th e rates of th e slow reactions in th e vicinity o f th e lim its.
(d) A t co n stan t to ta l pressure rise of tem p eratu re causes th e upper lim it (P u) to be raised according to th e equation
E is 19,500 cal. a t a to ta l pressure of 75 m m . an d increases w ith pressure to 25,600 cal. a t 472 m m .
(e) A t co n stan t pressure th e u pper lim it decreases and th e lower lim it increases as th e reciprocal of th e square of th e diam eter. Small amounts of nitrosyl chloride lower the ignition temperature of 2H2 + Oa mixtures by over 200° C; the efficiency in this respect of this substance being slightly greater than nitrogen peroxide. At a given temperature the ignition is confined between a lower and an upper concentration of catalyst, outside which only slow reaction occurs. Both the slow reaction and the ignition are preceded by an induction period, the length of which passes from large values through a minimum to further large values as the catalyst concentration is increased, and which, in contrast to the H2-02-N02 system, is unaffected by irradiation with light from a mercury vapour lamp.
The induction periods and lim its depend on th e pressure and tem p eratu re of reactan ts in a very sim ilar way to th e induction periods and lim its of th e H 2-0 2-N 0 2 system described in V. The sim ilarity of th e two system s extends to th e effect of n on-reactant gases in quenching th e ignition: th e quenching pressures being of the sam e m agnitude in both system s. A difference is, however, found in th a t these foreign gases shorten the induction period in this system whereas th ey lengthen it in th e H 2-0 2-N 0 2 system .
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Abstracts of Papers B oth these reactions are chain processes for which th e n e t branching factor (j) is inversely proportional to th e induction period. B y applying this relation to th e experim ental results described in V and V I, it is shown th a t ignition only occurs when th e net branching factor a tta in s a value determ ined by th e sum of two q u a n tities, one proportional to th e th erm al capacity and th e other proportional to th e therm al conductivity. I t is pointed o u t th a t this ignition condition can n o t be accounted for by any isotherm al th eo ry of ignition, b u t th a t it m ay readily be deduced from a therm al theory in which explosion is visualized as occurring only w hen th e initial reaction rate, in a favourable volum e elem ent, is large enough to ensure th a t a critical tem p eratu re T e is reached in a critical tim e t c. Theories of reaction kinetics are developed from these tw o system s w hich give ^ in term s of th e experim ental variables. The expressions so deduced lead to a dependence of th e induction period on these variables identical w ith th a t found experim entally. The effects of vessel diam eter, surface condition, tem p eratu re, and concentrations of sensitizer, reactan ts and foreign gases on th e explosion are sa tis factorily accounted for by su b stitu tin g these expressions in th e ignition condition of th e chain th erm al theory.
X -ray studies of the m olecular structure of m yosin. By W. T. Astbury, F.R .S., and S. Dickinson. (
R e c e i v e d2 3 M ay 1940.)
S tarting from th e sim ilarity betw een th e X -ray diffraction p a tte rn s of muscle and m yosin and those of m am m alian keratin fibres, a detailed X -ray and elastic stu d y has been carried o u t of strips of m yosin film prepared b y drying th e sol.
M ethods are described of orienting th e m yosin chain-m olecules: w hen oriented b u t u n stretched th e y are found to give an a-photograph alm ost indistinguishable from th a t of unstretch ed keratin, an d w hen stretch ed a //-photograph alm ost in d is tinguishable from th a t of stretch ed k eratin. As w ith k eratin, th e long-range elasticity rests on a reversible intram olecular transform ation, th e fully extended, or /?-, form of th e molecule being again ab o u t twice as long as the folded, or a-, form.
T he X -ra y a n d elastic p ro p erties o f m yosin are found to resem ble m o st closely, n o t those o f n a tu ra l k e ra tin , b u t those o f k e ra tin t h a t has suffered b reakdow n am ong th e cross-linkages (including disulphide bridges) o f th e po ly p ep tid e grid. F o r exam ple, by pressing m o ist m yosin a t o rd in ary te m p e ra tu res selective o rie n ta tio n is b ro u g h t a b o u t analogous to w h a t is produced in k e ra tin only a t higher tem p e ra tu res. Sim ilarly, m yosin su p erco n tracts in h o t w a te r or cold dilu te alkali w ith o u t th e p relim inary stre tc h in g tre a tm e n t req u ired b y k eratin .
T he su p erco n tractio n of m yosin h as been stu d ie d q u a n tita tiv e ly a n d th e accom p an y in g stru c tu ra l changes followed b y X -ray s. T he results show th a t th e effect can n o t be explained as due sim ply to d iso rien tation o f long th in u n its: it m u st involve a fu rth e r folding o f th e polyp ep tid e chain system . T he hy p o th esis is p u t forw ard t h a t th e c o n tractio n o f m uscfe arises from su p e r co n tractio n o f its m yosin com ponent. I t will be show n in a sub seq u en t p a p e r th a t X -ra y ph o to g rap h s o f m uscle in various sta te s, b o th living an d dead, are en tirely co nsisten t w ith th is view.
T he fact th a t m yosin a n d k e ra tin are sim ilar in b o th m olecular configuration a n d elastic pro p erties is discussed in th e lig h t o f recen t X -ra y an d chem ical findings, a n d th e X -ra y in te rp re ta tio n is given o f th e d e n a tu ra tio n o f m yosin. A nom alous viscosity is exam ined from first principles. A viscom eter is described for th e sim ultaneous m easurem ent o f viscosity a n d stream ing birefringence; th e la tte r p ro p e rty is used to give d irect evidence o f th e n a tu re o f th e o rien tatio n associated w ith th e m easured value of th e viscosity u n d er th e sam e flow conditions. A nu m b er o f sols h ave been exam ined a n d th e results confirm th e analysis. P red icted tem p eratu re effects have been confirm ed. T he effects o f p article size, shape a n d concentratio n are considered w ith special reference to th e conditions needed to o b tain results which can be in terp reted . Several related phenom ena also receive explanations. T he anem one M etridium senile occurs in a nu m ber o f striking colour varieties. These are to be found side by side in n atu re. T he colours are inherited a t least during asexual reproduction an d do n o t depend on special food. T he colour varieties are founded on th ree system s of pigm ent, black g ran u lar m elanin in th e endoderm , brow n diffuse m elanin in th e ectoderm and red to orange lipochrom e in fa t droplets in both endoderm an d ectoderm . I n an y v ariety each system m ay be present or absent. I f all are ab sen t we have a w hite form , if one is p resent we get red, brow n or grey form s, if tw o or m ore are p resent we get o th e r varieties. In com binations each pigm ent retain s th e d istrib u tio n it has in th e corresponding sim ple form .
The colours of the plumose anemone
T he black endoderm al pigm ent is a tru e m elanin. T he brow n ectoderm al pigm ent is also a m elanin b u t is less stable. E v en th e w hite v ariety can be show n to possess a com plete tyrosinase system w hen th e tissues are finely ground. I t is p erhaps com parable to a case o f d o m in an t albinism .
T he red an d orange colours are due to a v a rie ty o f lipochrom es. T he pig m en t o f th e red v a rie ty is chiefly th e acidic carotenoid described b y H eilbron, Ja c k so n a n d Jon es. I t is re la te d to astacene a n d we h av e n am ed it " m etridene . Yellow -orange anem ones o f th e re d series m a y co n tain considerable q u an tities o f x an th o p h y lls in ad d itio n to m etridene esters. T he only pig m ent o f th e w hite form is co n tained in th e gonads an d ap pears to be astacene.
M any o f th e carotenoids are p resen t in too sm all q u a n titie s to influence th e appearance o f th e anim al. T he asso rtm en t o f carotenoids p resen t varies considerably from one lo t o f M etridium to an o th er. T here is evidence th a t th e occurrence o f a v ariety of xan th o p h y lls a n d carotene is m ore com m on in varieties w hich develop m elanin. B u t th ere is no obvious correlation betw een th e presence o f a p a rtic u la r asso rtm en t o f carotenoids an d a p a rtic u la r d istrib u tio n o f m elanin pigm ents. F lavines are n o t p resen t in an y o f th e colour varieties.
Coloured pu rin e com pounds are n o t p resen t. T he presence o f significant q u a n titie s of uric acid w as d em o n strated a n d of th is p u rin e alone. I t is p resen t in th e m esenteric filam ents, in th e yellowish excreted m ucus, an d granules o f uric acid form w hite b an d s in th e endoderm o f th e tentacles. I n th is position th e y co n trib u te th e ir w hiteness to th e to ta l colour e ffe c t.' H aem atin s do n o t co n trib u te to th e colour. Those th a t are p resen t are derived from th e o rd in ary intracellu lar resp irato ry system s.
The colours of th e v arieties are n o t a n a d a p ta tio n to th e ex tern al en v ironm ent as in w arning coloration, etc., nor is th e re evidence as y e t th a t th e colour as such is o f d irect physiological im portance to th e anim al. T he varieties ap p ear to illu stra te P o u lto n 's category o f " non-significant co lo u rs" , in w hich colour is a b y -p ro d u ct o f biochem ical processes utilized for o th e r purposes.
